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SEQUENCE LISTING 

<110> University of Illinois at Chicago 
Sharma , Arun 
Hoffman, Ronald 

<120> HUMAN HEMATOPOIETIC GROWTH REGULATORY GENE AND USES 

<130> MBHB: CU08/PPA 

<160> 17 

<170> Patentln version 3.1 

<210> 1 

<211> 2328 

<212> DNA 

L£213> Homo sapiens 

g 

Q220> 

=B221> CDS 

W222> (1) . . (2328) 

/^223> Human Hiwi Protein 

~- \ 

Lc400> 1 

tatg ate ttt ggt gtg aac aca agg cag aac tta gac cat gtt aaa gaa 
jjjlet lie Phe Gly Val Asn Thr Arg Gin Asn Leu Asp His Val Lys Glu 
h- 5 10 15 

o 

fftca aaa aca ggt tct tea ggc att ata gta agg tta age act aac cat 
Ser Lys Thr Gly Ser Ser Gly lie lie Val Arg Leu Ser Thr Asn His 
20 25 30 

ttc egg ctg aca tec cgt ccc cag tgg gec tta tat cag tat cac att 
Phe Arg Leu Thr Ser Arg Pro Gin Trp Ala Leu Tyr Gin Tyr His lie 
35 40 45 

gac tat aac cca ctg atg gaa gee aga aga etc cgt tea get ctt ctt 
Asp Tyr Asn Pro Leu Met Glu Ala Arg Arg Leu Arg Ser Ala Leu Leu 
50 55 60 

ttt caa cac gaa gat eta att gga aag tgt cat get ttt gat gga acg 
Phe Gin His Glu Asp Leu He Gly Lys Cys His Ala Phe Asp Gly Thr 
65 70 75 80 
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ata 
lie 


tta 
Leu 


ttt 
pne 


tta 
Leu 


cct 
Pro 
85 


aaa 
Lys 


aga 
Arg 


eta 

T 1 1 

Leu 


cag 
Gin 


caa 
Gin 
90 


aag 
Lys 


gtt 
Val 


act 
Tnr 


gaa 
Glu 


gtt 
Val 
95 


ttt 
Pne 


288 


agt 
Ser 


aag 
Lys 


acc 
Thr 


egg 
Arg 
100 


aat 
Asn 


gga 

Gly 


gag 
Glu 


gat 
Asp 


gtg 
Val 
105 


agg 
Arg 


ata 
He 


acg 
Thr 


ate 
lie 


act 
Thr 
110 


tta 
Leu 


aca 
Thr 


336 


aat 
Asn 


gaa 

LiXU 


ctt 
Leu 
115 


cca 
Pro 


cct 
Pro 


aca 
l nr 


tea 
Ser 


cca 
Pro 
120 


act 
Thr 


tgt 
Cys 


ttg 
Leu 


cag 
Gin 


ttc 
Pne 
125 


tat 
Tyr 


aat 
Asn 


att 

X "1 ~ 

He 


384 


att 
He 


ttc 
Phe 
130 


agg 
Arg 


agg 
Arg 


ctt 
Leu 


ttg 
Leu 


aaa 
Lys 
135 


ate 
He 


atg 
Met 


aat 
Asn 


ttg 
Leu 


caa 
Gin 
140 


caa 
Gin 


att 
He 


gga 
Gly 


cga 
Arg 


432 


aat 
Asn 

gg45 


tat 
Tyr 


tat 
Tyr 


aac 
Asn 


cca 
Pro 


aat 
Asn 
150 


gac 
Asp 


cca 
Pro 


att 
He 


gat 
Asp 


att 
He 
155 


cca 
Pro 


agt 
Ser 


cac 
His 


agg 
Arg 


ttg 
Leu 
160 


480 


0 

fgtg 
yyai 

==- 5 


att 
lie 


tgg 
Trp 


cct 
Pro 


ggc 
Gly 
165 


ttc 
Pne 


act 
Tnr 


act 
Thr 


tec 
Ser 


ate 
He 
170 


ctt 
Leu 


cag 
Gin 


tat 
Tyr 


gaa 
Glu 


aac 
Asn 
175 


age 
Ser 


528 


#tc 

Sri e 

lie 

o 

js* 


atg 
i v ie u 


etc 
Leu 


tgc 
Cy s 
180 


act 
Thr 


gac 
Asp 


gtt 

val 


age 
Ser 


cat 

HIS 
185 


aaa 
Lys 


gtc 
Val 


ctt 
Leu 


cga 
Arg 


agt 
Ser 
190 


gag 
Glu 


act 
Thr 


576 


ifct 
r\Fci 1 

fU 


ttg 
Leu 


gat 
Asp 
195 


ttc 

Ti V-i /-v 

Pne 


atg 
Met 


ttc 
Pne 


aac 
Asn 


ttt 
Phe 
200 


tat 
Tyr 


cat 
His 


cag 
Gin 


aca 
Thr 


gaa 
Glu 
205 


gaa 
Glu 


cat 
His 


aaa 
Lys 


624 


ttt 

IT llC 


caa 

ril n 
yj J_ 11 

210 


gaa 

ulll 


caa 

hi -n 
Lii n 


gtt 
v ai 


tec 


aaa 
Lys 
215 


gaa 

LrlU 


eta 
Leu 


ata 
He 


ggt 
Gly 


tta 
Leu 
220 


gtt 

XT— 1 

Val 


gtt 
Val 


ctt 
Leu 


acc 
Thr 


672 


aag 
Lys 
225 


tat 
Tyr 


aac 
Asn 


aat 
Asn 


aag 
Lys 


aca 
Thr 
230 


tac 
Tyr 


aga 
Arg 


gtg 
Val 


gat 
Asp 


gat 
Asp 
235 


att 
He 


gac 
Asp 


tgg 
Trp 


gac 
Asp 


cag 
Gin 
240 


720 


aat 
Asn 


ccc 
Pro 


aag 
Lys 


age 
Ser 


acc 
Thr 
245 


ttt 
Phe 


aag 
Lys 


aaa 
Lys 


gee 
Ala 


gac 
Asp 
250 


ggc 
Gly 


tct 
Ser 


gaa 
Glu 


gtc 
Val 


age 
Ser 
255 


ttc 
Phe 


768 


tta 
Leu 


gaa 
Glu 


tac 
Tyr 


tac 
Tyr 


agg 

Arg 


aag 
Lys 


caa 
Gin 


tac 
Tyr 


aac 
Asn 


caa 
Gin 


gag 
Glu 


ate 
He 


acc 
Thr 


gac 
Asp 


ttg 
Leu 


aag 
Lys 


816 
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cag cct gtc 
Gin Pro Val 
275 

aca ctg cca 
Thr Leu Pro 
290 

ggt eta act 
Gly Leu Thr 
305 

gec gtt cat 
Ala Val His 

Jqga etc att 
^rg Leu lie 

-p 

Lg 

*dga gac tgg 

^rg Asp Trp 

£ 355 

Sga att ttg 
jfcg lie Leu 
g 370 

Sac aat cca 

'T^yr Asn Pro 
385 

tta att agt 

Leu lie Ser 



aga aat tat 
Arg Asn Tyr 



aca cca gec 
Thr Pro Ala 
435 



260 

ttg gtc age 
Leu Val Ser 



ggg cct gec 
Gly Pro Ala 



gat aaa atg 
Asp Lys Met 
310 

aca aga eta 
Thr Arg Leu 
325 

gat tac att 
Asp Tyr lie 
340 

ggt ttg age 
Gly Leu Ser 



caa aca gaa 
Gin Thr Glu 



caa ttt gca 
Gin Phe Ala 
390 

gtt aag cca 
Val Lys Pro 
405 

gaa gca gec 
Glu Ala Ala 
420 

atg ggc atg 
Met Gly Met 



265 

cag ccc aag 
Gin Pro Lys 
280 

atg etc att 
Met Leu lie 
295 

cgt aat gat 
Arg Asn Asp 



act cca gag 
Thr Pro Glu 



cat aaa aac 
His Lys Asn 
345 

ttt gat tec 
Phe Asp Ser 
360 

aag att cac 
Lys lie His 
375 

gat tgg tec 
Asp Trp Ser 



eta gat aac 
Leu Asp Asn 



aat tea ttg 
Asn Ser Leu 
425 

caa atg aga 
Gin Met Arg 
440 



aga agg egg 
Arg Arg Arg 



cct gag etc 
Pro Glu Leu 
300 

ttt aac gtg 
Phe Asn Val 
315 

caa agg cag 
Gin Arg Gin 
330 

gat aat gtt 
Asp Asn Val 



aac tta ctg 
Asn Leu Leu 



caa ggt gga 
Gin Gly Gly 
380 

aaa gaa aca 
Lys Glu Thr 
395 

tgg ctg ttg 
Trp Leu Leu 
410 

ata caa aat 
lie Gin Asn 



aaa gca ata 
Lys Ala lie 



270 

ggc cct ggg 
Gly Pro Gly 
285 

tgc tat ctt 
Cys Tyr Leu 



atg aaa gac 
Met Lys Asp 



cgt gaa gtg 
Arg Glu Val 
335 

caa agg gag 
Gin Arg Glu 
350 

tec ttc tea 
Ser Phe Ser 
365 

aaa aca ttt 
Lys Thr Phe 



aga ggt gca 
Arg Gly Ala 



ate tat acg 
lie Tyr Thr 
415 

eta ttt aaa 
Leu Phe Lys 
430 

atg att gaa 
Met He Glu 
445 



ggg 8 64 

Gly 



aca 912 
Thr 



tta 960 

Leu 

320 

gga 1008 
Gly 

ctt 1056 
Leu 



gga 1104 
Gly 



gat 1152 
Asp 



cca 1200 

Pro 

400 

cga 1248 
Arg 



gtt 1296 
Val 



gtg 1344 
Val 
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=#tc gat tgt tac cat gac atg aca get ggg egg agg tea ate gca gga 
5.1 e Asp Cys Tyr His Asp Met Thr Ala Gly Arg Arg Ser He Ala Gly 
§45 ~ " 550 555 560 



5 



aca ctg gtg aac tac gaa gtg cca cag ttt ttg gat tgt eta aaa tec 
Thr Leu Val Asn Tyr Glu Val Pro Gin Phe Leu Asp Cys Leu Lys Ser 



1392 



1440 



gat gac aga act gaa gec tac tta aga gtc tta cag caa aag gtc aca 
Asp Asp Arg Thr Glu Ala Tyr Leu Arg Val Leu Gin Gin Lys Val Thr 
450 455 460 

gca gac acc cag ata gtt gtc tgt ctg ttg tea agt aat egg aag gac 
Ala Asp Thr Gin He Val Val Cys Leu Leu Ser Ser Asn Arg Lys Asp 
465 ^ 470 475 480 

aaa tac gat get att aaa aaa tac ctg tgt aca gat tgc cct acc cca 1488 
Lys Tyr Asp Ala He Lys Lys Tyr Leu Cys Thr Asp Cys Pro Thr Pro 

485 490 495 

agt cag tgt gtg gtg gec cga acc tta ggc aaa cag caa act gtc atg 1536 
Ser Gin Cys Val Val Ala Arg Thr Leu Gly Lys Gin Gin Thr Val Met 
500 505 510 

gee att get aca aag att gec eta cag atg aac tgc aag atg gga gga 
la He Ala Thr Lys He Ala Leu Gin Met Asn Cys Lys Met Gly Gly 
515 520 525 

==5 

gag etc tgg agg gtg gac ate ccc ctg aag etc gtg atg ate gtt ggc 1632 

g0.u Leu Trp Arg Val Asp He Pro Leu Lys Leu Val Met He Val Gly 
VJ 530 535 540 



1584 



1680 



Ett gtt gec age ate aat gaa ggg atg acc cgc tgg ttc tea cgc tgc 1728 
^he Val Ala Ser He Asn Glu Gly Met Thr Arg Trp Phe Ser Arg Cys 
St 565 570 575 

iy ■ 

ata ttt cag gat aga gga cag gag ctg gta gat ggg etc aaa gtc tgc 1776 
He Phe Gin Asp Arg Gly Gin Glu Leu Val Asp Gly Leu Lys Val Cys 
580 585 590 

ctg caa gcg get ctg agg get tgg aat age tgc aat gag tac atg ccc 1824 
Leu Gin Ala Ala Leu Arg Ala Trp Asn Ser Cys Asn Glu Tyr Met Pro 
595 600 605 

age egg ate ate gtg tac cgc gat ggc gta gga gac ggc cag ctg aaa 1872 
Ser Arg He He Val Tyr Arg Asp Gly Val Gly Asp Gly Gin Leu Lys 
610 615 620 



1920 
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625 



630 635 640 



att ggt aga ggt tac aac cct aga eta acg gta att gtg gtg aag aaa 
He Gly Arg Gly Tyr Asn Pro Arg Leu Thr Val lie Val Val Lys Lys 

645 650 655 



aga 



„ ,.. gtg aac acc aga ttt ttt get cag tct gga gga aga ctt cag aat 
Arg Val Asn Thr Arg Phe Phe Ala Gin Ser Gly Gly Arg Leu Gin Asn 
660 665 670 

cea ett eet gga aea gtt att gat gta gag gtt aee aga eea gaa tgg 
Pro Leu Pro Gly Thr Val He Asp Val Glu Val Thr Arg Pro Glu Trp 
675 680 685 

tat gac ttt ttt ate gtg age cag get gtg aga agt ggt agt gtt tct 
Tyr Asp Phe Phe lie Val Ser Gin Ala Val Arg Ser Gly Ser Val Ser 
690 695 700 

gee aca cat tac aat gtc ate tat gac aac age ggc ctg aag cca gac 
tiro Thr His Tyr Asn Val lie Tyr Asp Asn Ser Gly Leu Lys Pro Asp 
J05 ' 710 715 720 



a , 5 



Sac ata cag cgc ttg acc tac aag ctg tgc cac ate tat tac aac tgg 
Wis He Gin Arg Leu Thr Tyr Lys Leu Cys His He Tyr Tyr Asn Trp 

725 730 735 



Oca ggt gtc att cgt gtt cct get cct tgc cag tac gee cac aag ctg 

ipro Gly Val He Arg Val Pro Ala Pro Cys Gin Tyr Ala His Lys Leu 

M= 7 4 0 745 750 

□ 

Set ttt ctt gtt ggc cag agt att cac aga gag cca aat ctg tea ctg 

■Mia Phe Leu Val Gly Gin Ser He His Arg Glu Pro Asn Leu Ser Leu 
755 760 765 

tea aac cgc ctt tac tac etc taa 
Ser Asn Arg Leu Tyr Tyr Leu 
770 775 



<210> 2 

<211> 775 

<212> PRT 

<213> Homo sapiens 



< piwirev . ST,2 5 . txt 

Met lie Phe Gly Val Asn Thr Arg Gin Asn Leu Asp His Val Lys Glu 

in 15 



Ser Lys Thr Gly Ser Ser Gly He He Val Arg Leu Ser Thr Asn His 



20 



25 30 



Phe Arg Leu Thr Ser Arg Pro Gin Trp Ala Leu Tyr Gin Tyr His lie 
35 40 45 

Asp Tyr Asn Pro Leu Met Glu Ala Arg Arg Leu Arg Ser Ala Leu Leu 
50 55 60 

Phe Gin His Glu Asp Leu lie Gly Lys Cys His Ala Phe Asp Gly Thr 



65 

hi 



70 



Se Leu Phe Leu Pro Lys Arg Leu Gin Gin Lys Val Thr Glu Val Phe 

90 95 



8 5 

M 



Sr Lys Thr Arg Asn Gly Glu Asp Val Arg He Thr He Thr Leu Thr 
7 100 105 n° 

o 

Jin Glu Leu Pro Pro Thr Ser Pro Thr Cys Leu Gin Phe Tyr Asn He 
□ 115 120 125 



Hi 



He Phe Arg Arg Leu Leu Lys He Met Asn Leu Gin Gin He Gly Arg 

130 135 140 

Asn Tyr Tyr Asn Pro Asn Asp Pro He Asp He Pro Ser His Arg Leu. 

145 J 150 155 160 



Val He Trp Pro Gly Phe Thr Thr Ser He Leu Gin Tyr Glu Asn Ser 

165 170 175 



He Met Leu Cys Thr Asp Val Ser His Lys Val Leu Arg Ser Glu Thr 
180 185 190 
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# 



Val Leu Asp Phe Met Phe Asn Phe Tyr His Gin Thr Glu Glu His Lys 
195 200 205 



Phe Gin Glu Gin Val Ser Lys Glu Leu He Gly Leu Val Val Leu Thr 
210 215 220 



Lys Tyr Asn Asn Lys Thr Tyr Arg Val Asp Asp He Asp Trp Asp Gin 
225 ' 230 235 240 



Asn Pro Lys Ser Thr Phe Lys Lys Ala Asp Gly Ser Glu Val Ser Phe 

245 250 255 



Eeu Glu Tyr Tyr Arg Lys Gin Tyr Asn Gin Glu He Thr Asp Leu Lys 
y ^ 260 ~ * 265 270 



ijln Pro Val Leu Val Ser Gin Pro Lys Arg Arg Arg Gly Pro Gly Gly 
SJ 275 280 285 

i 

phr Leu Pro Gly Pro Ala Met Leu He Pro Glu Leu Cys Tyr Leu Thr 
H 290 295 300 

!=* 

agsa. 

H 

Leu Thr Asp Lys Met Arg Asn Asp Phe Asn Val Met Lys Asp Leu 
?05 " 310 315 320 



: L5 



Ala Val His Thr Arg Leu Thr Pro Glu Gin Arg Gin Arg Glu Val Gly 

325 330 335 



Arg Leu lie Asp Tyr lie His Lys Asn Asp Asn Val Gin Arg Glu Leu 
340 345 350 



Arg Asp Trp Gly Leu Ser Phe Asp Ser Asn Leu Leu Ser Phe Ser Gly 
355 360 365 
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Arg He Leu Gin Thr Glu Lys He His Gin Gly Gly Lys Thr Phe Asp 
370 375 380 



Tyr Asn Pro Gin Phe Ala Asp Trp Ser Lys Glu Thr Arg Gly Ala Pro 
385 390 395 400 



Leu He Ser Val Lys Pro Leu Asp Asn Trp Leu Leu He Tyr Thr Arg 

405 410 415 



Arg Asn Tyr Glu Ala Ala Asn Ser Leu He Gin Asn Leu Phe Lys Val 
420 425 430 



Thr Pro Ala Met Gly Met Gin Met Arg Lys Ala He Met He Glu Val 
S5 435 440 445 



^sp Asp Arg Thr Glu Ala Tyr Leu Arg Val Leu Gin Gin Lys Val Thr 
fjj 450 455 460 

M 

#la Asp Thr Gin He Val Val Cys Leu Leu Ser Ser Asn Arg Lys Asp 
^65 470 475 480 

y. 

%ys Tyr Asp Ala He Lys Lys Tyr Leu Cys Thr Asp Cys Pro Thr Pro 
1 485 490 495 

tsr 

~= c 
: 2 ; 

S TC 

Ser Gin Cys Val Val Ala Arg Thr Leu Gly Lys Gin Gin Thr Val Met 
500 505 510 



Ala He Ala Thr Lys He Ala Leu Gin Met Asn Cys Lys Met Gly Gly 
515 520 525 



Glu Leu Trp Arg Val Asp lie Pro Leu Lys Leu Val Met lie Val Gly 
530 535 540 



He Asp Cys Tyr His Asp Met Thr Ala Gly Arg Arg Ser lie Ala Gly 
545 550 555 560 
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Phe Val Ala Ser He Asn Glu Gly Met Thr Arg Trp Phe Ser Arg Cys 

565 570 575 



He Phe Gin Asp Arg Gly Gin Glu Leu Val Asp Gly Leu Lys Val Cys 
580 585 590 



Leu Gin Ala Ala Leu Arg Ala Trp Asn Ser Cys Asn Glu Tyr Met Pro 
595 600 605 



Ser Arg He He Val Tyr Arg Asp Gly Val Gly Asp Gly Gin Leu Lys 
610 615 620 



jShr Leu Val Asn Tyr Glu Val Pro Gin Phe Leu Asp Cys Leu Lys Ser 
jj25 630 635 640 

£ 

w 

~lfle Gly Arg Gly Tyr Asn Pro Arg Leu Thr Val He Val Val Lys Lys 
SS 645 650 655 



Mrg Val Asn Thr Arg Phe Phe Ala Gin Ser Gly Gly Arg Leu Gin Asn 
H 660 665 670 



|ro Leu Pro Gly Thr Val He Asp Val Glu Val Thr Arg Pro Glu Trp 
675 680 685 



Tyr Asp Phe Phe He Val Ser Gin Ala Val Arg Ser Gly Ser Val Ser 
690 695 700 



Pro Thr His Tyr Asn Val He Tyr Asp Asn Ser Gly Leu Lys Pro Asp 
705 710 715 720 



His He Gin Arg Leu Thr Tyr Lys Leu Cys His He Tyr Tyr Asn Trp 

725 730 735 
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• 


Pro Gly 


Val lie Arg Val Pro Ala 
740 


Ala Phe 


Leu Val Gly Gin Ser lie 
755 760 


Ser Asn 


, Arg Leu Tyr Tyr Leu 


770 


775 


<210> 


3 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


,<22 0> 




S223> 


Glyceraldehyde phosphate 


J400 > 


3 


3g0ctgagaac gggaagcttg teat 


M 




"Hi 

-$210 > 


4 


^211> 


24 


Q212> 


DNA 


,f <213> 


Artificial Sequence 


S 2 2 0 > 
Sjj2 2 3 > 


Glyceraldehyde phosphate 


<400> 


4 


cagccttctc catggtggtg aaga 


<210> 


5 


<211> 


20 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


B2 microglobulin forward 


<400> 


5 
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• 



745 750 



765 



24 



24 



ctcgcgctac tctctctttc 20 
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<210> 6 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> B2 microglobulin reverse primer 

<400> 6 

catgtctcga tcccacttaa c 



<210> 7 

<211> 22 

<212> DNA 

.<213> Artificial Sequence 
3s- 2 2 0 > 

%223> CD34 hiwi DNA forward primer 

air: 



^400> 7 

•egaagcagcct gtcttggtca gc 



^210> 8 

1 1 > 2 5 
H'2 1 2 > DNA 



<223> CD34 hiwi DNA reverse primer 

<400> 8 

gaatcaaagc tcaaacccca gtctc 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> human testis hiwi gene reverse primer 



^213> 



Artificial Sequence 
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<400> 9 

cgctgtatgt ggtctggctt caggc 25 



<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> human testis hiwi gene reverse primer 

<400> 10 

30 



gggagaaaca ctaccacttc tcacagcctg 



<210> 11 

l< 2 1 1 > 2 7 

q212> DNA 

gg213> Artificial Sequence 
y 2 2 0 > 

Hdj223> Marathon Ready Human Testis cDNA Kit AP-1 primer 

SI 

4?4 0 0 > 11 

^catcctaat acgactcact atagggc 27 

M 

%210> 12 

U?. 1 1 > 2 3 

&12> DNA 

i <213> Artificial Sequence 
<220> 

<223> Marathon Ready Human Testis cDNA Kit AP-2 primer 

<400> 12 

actcactata gggctcgagc ggc 23 



<210> 13 

<211> 844 

<212> PRT 

<213> Drosophila melanogaster 
<220> 
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<221> misc_f eature 
<223> PIWI protein 



<400> 13 



Met Ala Asp Asp Gin Gly Arg Gly Arg Arg Arg Pro Leu Asn Glu Asp 
1 " ^ 5 10 15 



Asp Ser Ser Thr Ser Arg Gly Ser Gly Asp Gly Pro Arg Val Lys Val 
20 25 30 



Phe Arg Gly Ser Ser Ser Gly Asp Pro Arg Ala Asp Pro Arg He Glu 
35 40 45 



Sla Ser Arg Glu Arg Arg Ala Leu Glu Glu Ala Pro Arg Arg Glu Gly 

a 50 " 55 60 

y 

L 3 \ 

%ly Pro Pro Glu Arg Lys Pro Trp Gly Asp Gin Tyr Asp Tyr Leu Asn 
^5 7 0 75 80 

3 

©hr Arg Pro Val Glu Leu Val Ser Lys Lys Gly Thr Asp Gly Val Pro 

85 90 95 



Jjfcl Met Leu Gin Thr Asn Phe Phe Arg Leu Lys Thr Lys Pro Glu Trp 
m 100 105 HO 



Arg He Val His Tyr His Val Glu Phe Glu Pro Ser He Glu Asn Pro 
115 120 125 



Arg Val Arg Met Gly Val Leu Ser Asn His Ala Asn Leu Leu Gly Ser 
130 135 140 



Gly Tyr Leu Phe Asp Gly Leu Gin Leu Phe Thr Thr Arg Lys Phe Glu 
145 * 150 155 160 
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Gin Glu He Thr Val Leu Ser Gly Lys Ser Lys Leu Asp He Glu Tyr 

165 170 175 



Lys He Ser He Lys Phe Val Gly Phe He Ser Cys Ala Glu Pro Arg 
180 185 190 



Phe Leu Gin Val Leu Asn Leu He Leu Arg Arg Ser Met Lys Gly Leu 
195 200 205 



Asn Leu Glu Leu Val Gly Arg Asn Leu Phe Asp Pro Arg Ala Lys He 
210 215 220 



Glu He Arg Glu Phe Lys Met Glu Leu Trp Pro Gly Tyr Glu Thr Ser 
^25 230 235 240 

5 

affile Arg Gin His Glu Lys Asp He Leu Leu Gly Thr Glu He Thr His 

lii 245 250 255 

H 

*ys Val Met Arg Thr Glu Thr He Tyr Asp He Met Arg Arg Cys Ser 
L 260 265 270 



§is Asn Pro Ala Arg His Gin Asp Glu Val Arg Val Asn Val Leu Asp 

q 275 280 285 

Leu He Val Leu Thr Asp Tyr Asn Asn Arg Thr Tyr Arg He Asn Asp 

290 295 300 



Val Asp Phe Gly Gin Thr Pro Lys Ser Thr Phe Ser Cys Lys Gly Arg 
305 ' 310 315 320 



Asp He Ser Phe Val Glu Tyr Tyr Leu Thr Lys Tyr Asn lie Arg He 

325 330 335 



Arg Asp His Asn Gin Pro Leu Leu He Ser Lys Asn Arg Asp Lys Ala 
340 345 350 



Page 14 



piwirev-. ST2E> . t 



Leu Lys Thr Asn Ala Ser Glu Leu Val Val Leu He Pro Glu Leu Cys 
355 360 365 



Arg Val Thr Gly Leu Asn Ala Glu Met Arg Ser Asn Phe Gin Leu Met 
370 375 380 



Arg Ala Met Ser Ser Tyr Thr Arg Met Asn Pro Lys Gin Arg Thr Asp 
385 390 395 400 



Arg Leu Arg Ala Phe Asn His Arg Leu Gin Asn Thr Pro Glu Ser Val 

405 410 415 



Lys Val Leu Arg Asp Trp Asn Met Glu Leu Asp Lys Asn Val Thr Glu 
420 425 430 



Val Gin Gly Arg He He Gly Gin Gin Asn He Val Phe His Asn Gly 
435 440 445 



Lys Val Pro Ala Gly Glu Asn Ala Asp Trp Gin Arg His Phe Arg Asp 
450 455 460 



Gin Arg Met Leu Thr Thr Pro Ser Asp Gly Leu Asp Arg Trp Ala Val 
465 470 475 480 



He Ala Pro Gin Arg Asn Ser His Glu Leu Arg Thr Leu Leu Asp Ser 

485 490 495 



Leu Tyr Arg Ala Ala Ser Gly Met Gly Leu Arg He Arg Ser Pro Gin 
500 505 510 



Glu Phe He He Tyr Asp Asp Arg Thr Gly Thr Tyr Val Arg Ala Met 
515 520 525 
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Asp Asp Cys Val Arg Ser Asp Pro Lys Leu He Leu Cys Leu Val Pro 
530 535 540 



Asn Asp Asn Ala Glu Arg Tyr Ser Ser He Lys Lys Arg Gly Tyr Val 
545 " 550 555 560 



Asp Arg Ala Val Pro Thr Gin Val Val Thr Leu Lys Thr Thr Lys Lys 

565 570 575 



Pro Tyr Ser Leu Met Ser He Ala Thr Lys He Ala He Gin Leu Asn 
580 585 590 



Cys Lys Leu Gly Tyr Thr Pro Trp Met He Glu Leu Pro Leu Ser Gly 
595 600 605 



<~~5 



5eu Met Thr He Gly Phe Asp He Ala Lys Ser Thr Arg Asp Arg Lys 
JT| 610 615 620 

si 

=£rg Ala Tyr Gly Ala Leu He Ala Ser Met Asp Leu Gin Gin Asn Ser 
%25 630 635 640 



5jhr Tyr Phe Ser Thr Val Thr Glu Cys Ser Ala Phe Asp Val Leu Ala 
y * 64 5 650 6 55 

5 

Asn Thr Leu Trp Pro Met He Ala Lys Ala Leu Arg Gin Tyr Gin His 
660 665 670 



Glu His Arg Lys Leu Pro Ser Arg He Val Phe Tyr Arg Asp Gly Val 
675 680 685 



Ser Ser Gly Ser Leu Lys Gin Leu Phe Glu Phe Glu Val Lys Asp He 
690 695 700 



He Glu Lys Leu Lys Thr Glu Tyr Ala Arg Val Gin Leu Ser Pro Pro 
705 " 710 715 720 
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Gin Leu Ala Tyr He Val Val Thr Arg Ser Met Asn Thr Arg Phe Phe 

725 730 735 

Leu Asn Gly Gin Asn Pro Pro Pro Gly Thr He Val Asp Asp Val He 
740 745 750 

Thr Leu Pro Glu Arg Tyr Asp Phe Tyr Leu Val Ser Gin Gin Val Arg 
755 760 765 

Gin Gly Thr Val Ser Pro Thr Ser Tyr Asn Val Leu Tyr Ser Ser Met 
770 775 780 



fey Leu Ser Pro Glu Lys Met Gin Lys Leu Thr Tyr Lys Met Cys His 
fe 5 790 795 800 



Eeu Tyr Tyr Asn Trp Ser Gly Thr Thr Arg Val Pro Ala Val Cys Gin 
4 805 810 815 

3 

Syr Ala Lys Lys Leu Ala Thr Leu Val Gly Thr Asn Leu His Ser lie 
H- 820 825 830 

0 

pro Gin Asn Ala Leu Glu Lys Lys Phe Tyr Tyr Leu 
rU 835 840 



<210> 14 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CD34 hematopoietic cell cDNA forward primer 

<400> 14 

atgatctttg gtgtgaacac aaggcagaa 29 
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<210> 15 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CD34 hematopoietic cell cDNA reverse primer 

<400> 15 

gaggtagtaa aggcggtttg acagtgacag a 



<210> 16 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<22 0> 

&23> human hiwi gene forward primer 



J|4 0 0 > 16 

gjcttgccagt acgcccacaa gctg 



24 



S210> 17 
?< 2 1 1 > 2 7 



U s 212> 

:<"213> 



DNA 

Artificial Sequence 



S2 20> 

i 223> 



human hiwi gene reverse primer 



<400> 17 

ccccacctat ggttgtagtg agcatcc 



27 
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